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- 1020020069180 #^ 2003/5/22 

^7fl^ tilBe}<yol Tilf^ ^ ^eflo] f-s., # 7 ] ^ ^ 40] 

<£%S\±r tHo]E]^>r^-, ^ #7] C-fl ^ tf| ^r^-ofl <g^^ |i<g= HH&)til^<2}- 0] 

<U#3 A>o]ofl cg^s} ^ofls o^eflo]l- ^o]2)5.a-S. if-^J7 

#7l 4^7fl^ 4 <Hefloi ^--H^ nflB^ ^HflS. ^l^M, #71 ^HslijL^ #7] *fl 

*1 til e 5^-0] ofl jgsg^- z}o] *#f$o_3, #7l 4£ oleflol tfl^^^ofl Bfl^^ji, # 

71 HH^a^^r # 7 1 pflo] ulHe^l #71 ifi oieflol 
si tfl^^d#oll yfl^lsl^ ^ ^3 

» 2)^5. *H -H^^ FRAM-I: ^ 
£ 4 
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1020020069180 2003/5/22 

^-n-^^l ^flS-S] ^^{Ferroelectric memory device} 

£2fe FRAM € i*> tM§£.. 

f^2fl7|^^i o]*> FRAM^ e]= * eMH -§-*}■ eH^S. 

^tr FRAM°fl ^ ^Ir^-l"^ «fl*|£. 

£5fe ^ ^tr FRAM^l afl<H3jS-*M- <^eflo| -g.-s.cq ^J£. 

£.8^ ^ ^2 ^ a] ofl 6)1 cHefloi tLi4 elM^^M «3£Jf# 14 

JElO^r si ^ *lHSr^ #S<£ flBl-e^ s.^ fiS-tei^ 

-£ll£ -g- Oj^Alofloll o]^- |Ao» £5 j ^S3E. 
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1020020069180 %% 2003/5/22 

£12 £ 5=13£- <y^AH]ofl o}*v Aji^oHs ^ eH^;e. 

£15^ -g- <U^HH o)<£ ^ c^eflo] «.s.o{| £ ^ HlB^^l 

£17£r €■ ^aHH ^tb H <H3H ^Hl ti lHe}^ ^-^V 

£18^ -g- ^ofl FRAM^ &I2E. 2}o]S. ^Al^ BM^s.. 

£20^ l^ofl ^tt FRAM^l 4 °13H VPP* ^■^•^ VPP s\3^2) 

£21^r ^^Al^^l sj^ VPP ^3 3.^1 ^S.. 

£22^ «g^Alofloj) ^ti: VPP ^-^^5.^1 ^ BHnjc. 
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1020020069180 ^*}: 2003/5/22 

<23> <|}^-^-S- 7 0 v-^-^^] uflae) ^, FRAMCFerroelectric Random Access Memory)^- 

DRAMCDynamic Random Access Memory) t-iHEi^e] £JL ^.H(Off) 

<24> FRAM^ DRAM4 7\2\ 7l<^*|-5.M) ^flsflAlE^ ^5.5. ^V-ft-;^ 

i- ^\%*\*\ ^ ^ £^§- °i-g-^- ^ ^ ^ 

<25> £1^- ^«]:^<?1 ^-fr^^ Sl^E^A]^ S-H* ^ojC}. SLl^] *|2f ^ 

#7H1 ^*fl -fV^l^ #7jl# ^)7]^^S. ^-(2~r ^7flS 

<26> 512^ #-B-3l*fl njl_£&]<i} q-Ef^l ^o]cf. £2ofl £o] <^V 

wlS^^CBDol ti]E^o]4 57*}^ w 0 v^=o_^ ^-ELe}<y(WL)o| ^3 

JL, ^c^-oio]] <^^. #3 ^c^o]^ « 0 H>o.S. SefloiH ef-?l(PL)ol 

^s]JL, 7l]olH^ ^H^ofl <£%s\Jl ±^ wlH^^Hl ^m^li^- H^^l^BKTl) 

<27> o]Q Qg- 7^^} v\}2-£\ ^7} 9] cflojEi <y#^ 4^-4 ^"^f. 5L3a^ # 

^lS.^ i*}^ S.= (Write Mode)^ ^-i: i-fE^^ eH^-Eo] jI, 5-3b 

3 = S.JE=(Read Mode)^ ^ifl^ Efojni^olcf . 
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1020020069180 #^ ^^>: 2003/5/22 

<28> £3a<=Hl 3.= ^ ^^*>^, ^41*1 ^ °J^olt ^ 

S(CSBpad)7> *>ol(High)<Hl^ S^-(Low)S. *<$3J-s|jI, 5} 0 lH. °J1°lt -ilJL 

(WEBpad)l- *H°IH ^-fS ^17>^ S.-EL7} Al^cJ-. o]<>| e^lH .SLE.<HH 

5)0] Qo] ^^^cf. 

<29> A}Efl5} ^ofl "1"* 2:71 ^siM^ »*>ol" A]if <^7H>J1 #efl 

(CSBpad)l- "T5M«oflAi ^ ^^s]7l o)^6\) s_s- 

4. €^ B^H »*H« AlJH- ol 7 >*H 7 <HV3l*11 ^SLsH S. 

"V°\) ^-§-^ 3HeKQs)» sMth}. "0"°1 

2\f% #^*>711 =M ^^"H^r S.z\& "1" "0"* ^l*>7fl 

^Cf. ^ CllolE]7} -2}-*)^ ^-f^ 5.12] ?>)±.Z]}ZlA)+ ^V6\}X\x]Bl d ofl^ f^. 
^-f<Hl «fl^ol, S^S}*! ^ ^-f^ a^H £3 5]^ sfl^.*Vcf. 
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1020020069180 QA- 2003/5/22 

*r f^^M 3.3) # "1"^- #^^>JL, ^HE^}- ^ ^-foflfe ^3<H 3.3) & 

"0"# Olfif ^-o] ( ^ cgn°lH Jf°\)±± ^efl^ d]o]Ei# 

^.^^V^d.> ^ $\EL?)-°±o\) "-&}o]<> AlJrS. 117}$: -tfEJHH ^^1^: 

<34> Jl^^ FRAM^- ^^*>7] ^*lH^r ^ o]z]}o] ^ 7}^ ^^^Sff Jl#3 

<35> ^oflA-^ 3fl= <H efl °1 , ^ ^ 3H, <H^31^ ^ S)S.#^r 

FRAM^- ^^-JL*]- ^-cf. 

^H^S*) e]^S<H (restore) ^ tiH^i e(-o]H ^-*M A^. °l^f-<H*l 

<37> M. ^oflA-^ ^ ^ofl ^^51 VPP S\S.Mr -g-^^ 7]]olE ^O^^ 

VPP 3. -g-^o^ vpp ^Hslss Jl#3 Hfl^H y-\ 1 O] efl O] 

l-s.p].cf VPP7V ji^o.^. ^-g-€ ^ tbcf. 
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1020020069180 11*>: 2003/5/22 

<38> ^tgoflA^ ^ nf^l A]Jr Jl## ^7H^J1 ^°1 ^^7>S) 

<39> ^ofl oj*b ^ ^ 

«1Hb}°1, ^ AA ^^HH #7l *H<a «1 Betels 4^7fl^ ^ ^oi o^^^ 

4^7fl^ A^ti. tilEElojO^ yje^-olol ^1^5}-^ % o]z])o) ^fl 

<3#3 Hi 38)^ A\6\c^ o^S} Ajl^cfln ^eflo]^- i^>^ ^5]SYt If5}2 
Aj-7] 4^7fl^ -g <^3H nflB^i ^EflS. tifl^lSlH, #71 ^H^l^Tr #7] nfl 

ol ^^tb w c V ^S. #71 Oleflol tfl^A^Vofl Ufl^Sjal, # 

71 cflo] E ^^«-^ Aj-7] Pflo] tilBEKlofl ^3)o] ^ol Hj-^O.S #71 ^ <H 

<40> olsHHfe. tiS -g- ^^l ^Al^ofl tfl^H 7H1§1 -gtg^cj-. 

<4i> -M. ^6J| FRAlH £tHel A T^JS-di^M wfl^l£o]r}. *}u|-Sl ^#<H| 

fe- 1-11 7flsl -i <^3H «-s.( 300 )ol 2x2 aflB^i ^BflS nfl*^^. ^ll^sj. *fl2<l A>ol 
ofl^ cH^efl^ tHsl, cl^ci , <H31°1 f-§: SL^Hr 

(100)7> «fl^l^^. a|]2<9 A>olofli=. cflolE^^(200)7> «fl*1^4. 4S <H 

#^-(300)^1 HlHeKlC£Al3*l cflolEltH^ (200)^1 i^S HM^*!^ eKl^r 

7lH^-(310)» f-Sfl 

<42> £.5^ ^ofl 5R> FRAlH 3 3.-^(100)^ ^Ml M-bJ-W. 
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1020020069180 #^ ^*V: 2003/5/22 

<43> ^Hs^w-ofl^ ^ 7 fl^ ^l^oflas. i^>^ ^i^H ^efloKno), ^ o]n e | 

«1 3*1(121), ^ <H = Efli# ^iil^SRr ^ ^-B^l^ 4^(120), S-f ^ = e^7> 

S-f <H-ELefl^ 3fl = (112), S-f <H-=efli«- *i#*Kr s-f ^^eflr^ tH^ 
(131), ^-Befl^l- cja^sfe S-f ^ = ^^(130), 31 o] e-| 7} <g^s)i=. 

1/0 34) =.(141), <8#§? 3Mb|* *1#*Kr cflolBl <3#3 HW140), £ ^ *H 
o^Rr 3 »H^(150)» i^W. 
<44> o^^efli c]acl (130)^1 f^Aj^ 3j=bKI Efoi ^-^«-(320) 

<45> £6-$- ^<^1 ^ ^ 3 100)41 <H 31 °1 (110)5+ ^7} ^ 

i 0 j5 <H^M (110)5+ c-HolEi^i^-(200)» <S^*>^ 3] o] E] tf| i (160)1- M-^h 

\H4. 431^ H <H3M(iio)<>il -ffl^Hfe cflo]E|^i-f-(200)# 

<46> <Hefl°l(H0)5+ cfloiE^^(200)7]- ^1 ^ 7\*\7\ Sl°- 

<47> £7-^ -g- m 4UH<*IH li^l <H3H(no)s+ cfloi^^^(200)^ 

M-BKflfe i^ojcf . ^l^ops <>|eflol(iio)ofl zfzj-s] ^^Hdll)^ 431 

i<S£ cflolE| t^^(i60)<>fl 5L^-€ ^^<S= d]olE^>i sKl (161)3+ ^^^x+. c-fl 
olE^i ef<y(161)^ c-Ho]E^i^-(200)<Hl 3H^tH^ ^(210)4 ^ 
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1020020069180 °AA- 2003/5/22 

<48> j£8a^r A\2 ^HHH ^ao» e cHeflol(iio)S!f tflo] E^i^-(200)sl <g 

^# M-h^Att £^o]cf. cflojE^ ^(200)^1 f>7V ^ofl^ 7 fl£] ^*1(SW1, 
SW2)7> tK*^- ^ ufl^4. ^ 4flrt«g = (lllH £fl-g-sRr ^li^H ^He^^ Ej-o] 
(161)^8: ^ ^- ^H*1(SW1, SW2)aH°1H cfl-g-^ ciHEitfl^ Hf<y(210)4 
t}. -Sf- ^*](SW1, SW2)^ 'ffl^^Hdll)^ HH^*^-?- 

(200)5} <^^€4. 

<49> 5L8b^r ^2 ^aHH*1 <gz| Jf-g-g- ^-cfl^H ^^14. 

Ej-iflir -E^uf. ^HItt ^2 ^H^Rr ^ej tHl^E^>i^-(200)7> ^11 cfl 

olE^^^ -f^o] ^ 2 C^olEitil^S. $^5. ^ojE^^a *fll cfl o) E^ 

^^-Sf ^^s]^ ^ll cilolE^^sl- ^2 cflolE-la]^^ *fl2 ^^ops 

<51> afll ^ri^H ^H^^l tllolE|tt1^ 5}-Ol(162)£: C-fl E ^ i-^ofl ^ 

f-^ *tfl cflolE^^ £]-<y(210-L)3f ^ "S^t^U, *112 ^<g = clHEiw^ofl i^-sj 
3H^«1^ 5^ol(l63)^r *fi2 t-1]olE-1i3i>OjL<H] Sf-s} ^2 cflolE^i (210-R)-2)- ^ 

<£S. c-floiEi^iofl z^-z^ cflo]E^^ ^^l(162)ofl^ *)U >i^^(SWl)7V <g;g5] 

JL, *fl2 4fli<S = c-flolE^^ofl t-flo)E|tH>i (163)<>l]^r A]2 

(SW2)7> <&^t&^. ^7l ^*1(SW1, SW2)^ >ffl^ 0 »H(lll)^ o^^^ 
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1020020069180 #3 2003/5/22 

<53> ijL i^^(SWl, SW2)^ *)S. -$im°.3. €^«9H.(lll)fe *fll ^^H. 

c-flolE^ti]^ eh^l(162) SE^- aj|2 ^]o\^]u\^ &)-<?]( 163) ^r 1 ?]: £^4. 

<54> JE10£- ^l^^H °1efl 0 l^ 44^4. xjl^ofls ^ Efl o] ^ 4 

(lllH *)Rs|^7 ^H^JL^r ?i HI- si (170) «J ^Hl-eKl80)ofl^ 

3L4. #3.^ ^Ht-3(170)fe 4fl>i<85. <H 31 ol <Hl ^<SH(lllH 
^H^lS* *H^tr4. ?1H#^(180)^ ^l^^H o^H^cf §>i4^j afl^-sH 

<&7] ^J1^ob h o^eflolo!} 4^0] ^1^^S(111)^1^ ^-§-^1 ^]^^lJl# 

*Vcf. ^H* 3(180)^ ^ ^£iel)^ «lH(Yi<n>)^l £}*fl *lH^q-. zi^q- #5. 

^ ?iBl-5Kl70)^ ^ ^ = 31^ HlB^ ^Tjl^o] ^^Al^cf. 

<55> ^ <H = efl^ WjEo]] o^sfl ^6121 -$i<SS(lll)-i-£r 5]= S^r 5r°l H = # ^ 

^ s]^ S£Lo)]a^ e}^£<H (restore) 5.^7} «l£A| ^Vs^o) o| 

= 31^ olH<^l ^sfl €^^^(111)^ e)-olH ^tt4. 3. 

siM- 2^ ^ = efl^ wjeo]] ^^fl ^d^slx] ^<SH(lll)*£r elH 2.^1- 

<56> oJ-eM ?iH«e^ el= ^ 4°1H -^-f-^ 0.5. *1 

It t^^)-7lJi, ^H-i-e^ ^1^^H(111)^1 tflsflA^ e)= ^ Sr°lH 2. 

E.* ^r*3*}2^- ^HaIJl!- ^-^a) ^3*1 ^ ^<g = (lllH tflSflT.^ 

<57> 4!li<SH(lll)£l ^313 <?1 ^ ^ *lHAlJroll cfleflA^ oj-sflo^ 
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<58> Sllafe -g- ^ €^ = (111)2] £ ^tl: ^<3=. 

(lll)fc tflolB) Ej-o] ^o]«.(400), ^-^-(500), g °a#^^H-^(600)S. 

<59> $}o)B] Ej-o] TlMWOO)^ ^H^(DBPU_CH ^1*H 2}°J^ ^<^M: 

<eo> ^s.w.(5oo)^ x^o]^\ efo]^ Ai^aj- e^^i e^sl wlm^H efl o] ^ s}- 

>0J:7}- s]-<?]^ AijLJicf ^ ^-f ^ojefl^sl ^ *fli tilja«- 

(510), *fll tilH^(510)^ wltfl BlM^ ^ ^12 aliH-f (530), ^1 «1:E^-(510) 

2] #-3-!f<4 A]2 tilH^-(530)^ ^^-2) ^^-i; %-<£is}7\} °l€eKI*i(520), ^ 

^11 tilm-^(510) ^ *fl2 «lJE^-( 530)2} ^ ^*1(550, 560 )# -g-^H ¥ 
5fe ^^(540)5. 

<61> «g#^Xl^^-(600)fe ^)o]B\ ^Sl(£Al£l^ ?£-g-)J^Ei 9J^^ HH^S 

^^(540)3. ^<£*Hr ^3.(610), ^^(540)<^1 #^*Rr *fl2 

^3.(620), *fl2 ^5.(620)2] tflolE^ oj#^ ^3 *fl3 ^3.(630), ^ 

*fl2 ^3(620)2] %%^r c-flolEi e]-olofl ^SKr *fl4 ^3.(640)1- i^tf. 
<62> ^^-«-(540)^ E^^i^H wlI[L7l(510) ^ *fl2 til5L7l(530)^l x\^-s\ 

E]JEL * Ej^S^ -^^-g: ^*KE-^ ?lcf. £=^l^^r ^1 ^ 

3(610HH cflolEil- ^#*}^t}7]- ^2 ^3(620) ^ ^4 ^3(640) e}- 

^iH*H ^l-E-e) ^1 cflolEil- ^ t W. &)^3<H 2}°]H 
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<63> Hllbfe SL c}^ ^*HH ^<g = (lll)Sl Slla^l^i 

^fl^^H^ ^rSL 7)^ SL^f- &<&^ . 4^ £lla^ o] ^h^o] ^ (520) ^-g- tfl 
^<Hl PMOS B^fl^l^Ei (521)1- Af-g-^r}-^ ;gofl *}o]7} ojcf. PMOS B^iEi (521)^1 t\]o] 
B.°\)±= ^91 *IH ^(400)2] ^H^lS^q- *IH 41J17} 9}7}^JL, ii 

VCC^l "S^sH, = *U wlJiL^-(510)^ #^7H ^^^4. 

<64> £12 ^ £13£- ^°\] ^*J- Efolnj^oltq-. £12^ 

<65> £12^1^ Ej-ojE oloflol^- AjJr(WEB)7> ^grj-sq^ WSN c>l is}o) 7 \ S\o] ^ 

(610)7} ^3.3:11 WHSN^l 3.^-7} S|<H *fl2 ^S(620)7f Hl#^^4(t0) . °1<>H 
SEN1, STGN, SEN27}- ^)o}^\ 5^1 <3] a]^7> 71^(540 HI 7-^^(12). ^ 

^ <>|S-31^ ti]H(Yi<n>)7l- SEN2 ^ ^1(550, 560)7} wl^S} S)<H 

t^sH ^H^} 7>i ^(540)^1 7-}*j-^t}(t3). WHSN^l *}o} 7 } S\o] ^ 2 ^ 

5-7} %^s|-5]^(t5) 7-1 #.«( 540)ol] ^^-^ t-)lo]E^7> o]*] %>$3^(t4) ^]4 ^5.(640) 
1- *U^-£t}. 

<66> £13 oflA]^ e]-o1h <*H°1# ^ J: (WEB) 7} *^5}-£]t:^£ WSN^r 5.^-5. -R^l^H 

*fll ^3.(610)7} WHSN^r *}°}S. ^2 ^S.7} #^2HeH3-. SEN1 , 

SEN2, ^ STGN°1 Ir^S}^ HH^ e}<?l<2l #6\x\ 7^^(540)^1 7-^W(t2). 

o>^l^S. LSN^g- ^3*«H ^14 %^S)-^Jl(t4) 7] ^ofl t^VsI ^ol c-HojE^ 

eKH afl^^ ^ £3 <H = efii tilB(Yi<n>)7> %^s}£)7l ^ ^ 
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<67> a}^ £o) £^ o]elz]}+ W1H7V #^3*1 ^ ^ 

*M1 ^^f^r ^J^Sr #3.^ ^H-fr&K 170 HH tH^KH, -g^^Tfl & 
JL^cr 3.^ ^Ht-^USOHH £12 ^ 5L13# ^*>^ ^3.$ ?iH#ai(170) 

^*>fe Tfl^A]^^ SENl, SEN2, LSN, LSP, SIGN, STGP, SEQN, ^ SEQP°l:n. 3.^ 
£B#eKl80H*1 ^J^Kr ^IJltt RSN, RSP, WSN, WSP, WHSN, ^ WHSP°li}. 

<68> £14^ £ ^o)} 9]^V 4 o]z])o] Mofl i^"€ ^r7flS] M & f;}^*) 7 fl 

<69> 4 r£s% M,g_ nfl<y HlH^-o] ^oj *lH-*f(330), iS ^eflo], ^ ^ 

^H^f (310)3. ^^c]-. oj^lfe #^ *lH-?-(330)2]- ^ *fl 

<H^-(310) aH^i] 3^3. <a^€ 4^7H^ a^u ^ 1-^(350)2}- ^He^l ^> *1] 

^-¥-(340)1- 

<70> £15^ t^ofl o^*V ^ o^o] Moil *\)9l h]b^°J #<3 ^^^-(330) 

<71> nflol tilE5|o] ~oj ^olJf (330)^ TllolH^l ^1<H^1^(MBPUC)7> <&^5\JL i^ofl 

Vpp Sfe Vcc7> Hefl^lo] o]]<y ti]E^o]( 360 )4 ^^s]^ PM0S B$*]^3 

nfl^ ^^^(330)^ "Hel^l-Aloii pfloi tilseloi^ ,<^ 0 )<< efl 

IS #^Al7)^ ««-g- ttcf. 
<72> _£16£- -g- ^<>fl ^ el) °1 l-^Hl Xf"^ £U ^ ^(310)1- 4e}^ 

^ ^ ^H^f (310)^ ^H^JUCSN, CSPH1 "fl^l tilHe}o]4 cflo]E^^ 

sf^-i: ^^Hf- S^^Di^TiiolHS. ^^4. 
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<73> 9\fsY ^ o^SjM -g-S-ofl cflol «1H^^1 -¥-*> ^H^f (340) 

* A^y. ^ #^-(350) ^S-S^m. #4)^ 1-^(350)^ ^M^, 

*}^9l -^-5> «-(340)^ 7flo]Bofl ^M^IJUMBLC^V <^^s] Jl ±^ Vpp £ 
Vcc^ ^s]^ ^.efl^lol (360)^1- PMOS B 31*1^3. ^€ 

<74> ^<H^l5l(MBLC)7> ^ ^4- ^ ^lB^ ^^(340)^ *fl<?] «lB5}- 

°](360)^ ^75} ^^tbcf. ylH^<y(360)^ ^01 u]H5}-o} 

(360) a-R^ ^ ^^14. bHHL* B$*l^i(NlHl 

^B^ *)H ^-(340)^7 alH^^I^ ^ oJt}. 

*M «1B5K1 ^> ^)1^«.(340)7> ^*Rr ^ #^ ^ 

<75> ^-140} ^ y. ^ a.s.( 350 )o. ^ ^)c^.oi (WL<m>) ^ 5^ol(PL<m>)<H] <3 

^ 4^ 7)]^ ^ *Hs.e} ^<H1 ^-S-A^ <t!^^ ^ji tilHel-o](35l) ( 7flo}B<>ll 
«]H5|- < ?](351)^ *]]1#°1 <£^£l)ji s.efl«yol v\]o] wlHe)- < y(360)^ ^ 
NM0S B^H^E^Nl), TtiojEofl ^1<^a1^(mbsW)7> Jl Hefl^o] NM0S 

e^fl^^EiCNl)^ ^ioll ^^7} aZ^ NM0S S^^l^Ei(N2), 7fl°lB 

°fl ^l c H A i^(SBPD)7> Ji = eflolo] Aijti «lBe1-^l(351)^ *fl2<EH] ^^7} 

^l^M aZ^ NM0S HSHAl^Ei(N3), TllolEoll *)HA]Jr(SBSW2)7> <£^£]zi ii7} Ai 
y. ulH2]- < ?l(SBL)^ ^12^] ^sl^ = efl<?i°] *1H^] Jl(SBPU)o1] <£^£]^ NM0S B^aI 
^b](N4); ^ 7llolH°fl ^H^lS(SBSWl)7> ^ellojol uflo] HlHel-<?l(360Hl <3 
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ii7} ^ a. a] eej-o] (35i)^ *\)2&6\] ^sqfe- NMOS H^l^fM (N5)^ 

<?6> ofloi ti]Ee|-oi (3 6 o)o]i i^-^ 4^r7fl^ * lH£l-<?](351) f^l t}- ^ 7fl^ 
«r^5M^JlS.*| ^ «m^<y^ ^-<s}# *>i4s] A^ti. ylHB}^(351)^ J?-*} 
#°J *r ^^£1-^(351)^ SBSWH ^*fl -r*S^i=h 

<77> A^t). a]B5^-o](351)^r #■ 4£ NMOS (N3)^l 2:^ ^IJ:^ SBPD ^]Jl7> % 

^Sj- 5]^ *1 «. y lHS]- < ?] (351)^1 ZL^= S^^. 

<78> SBPU ^IJLtt ^w. HlHs} ^1(351)^11 ^^-^ *l°Mr 2:^Kr ^l^ojcf. ^ 
<>MH "^o)» #<#o] ^ji^l ^-f vcc ^ #°M: ^^*H 

<79> SBSW1, SBSW2^ SBPU^- *\2± HlHe}-^ (351) a>°1^ US. a^SJ-fe *)H 4! 

3L°ltK A^a. HlB^ (351H1 4^7fl<2] ^ ^#ol o^sH ojcK 
<so> a} a. tilB^°i(351)^r NMOS B^liEKNl)^ Tfl^B^l "S^sH ^lB^ 

(360)2] ^ #*M- S^Tfl £H oitq. E^AEj(Nl)2l ^a}^ ^ 

MBSW2] 2^^§r wl^cf. 
<8i> S.18a^ ^<*fl S]*l FRAM^l BM^^t}. 

<82> t 2, t3 ^1 n^lol, t 4 ^-i^* W §til7l#o]tf. t 5 ^ 

^ "*>°1" Ell^ ^ ^1}°)JL, t6 ^?i^r "S-f" ^^14. 
<83> ^ofl 71^-^ ^Jro] efl^^- t}^ tf-g-2)- ^tf. ^ t-flo]Ei7}- "^}o]«o) 

^ A^ti. w]Ba|-^l(351)^ "*>°1" efl't 0 ] £j:e.5. NMOS ^ (Nl)°fl JL^.^ 

^^. 7 > efl^i afl^c)- pflo] tilB^<?l(360) ^l^cf. ^tflS 
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^a) c(|o1e]7> "£.^-«o}x& Hi (351)^1 ^<y-£ ^ efl^ol NMOS B$ 

*1^e-KN1H1 Jl^^r 3ifi-7} efl^ei^ 31 til 4 oflol til h el- ^1(360) ^1 ^<y-ol ^ 

<84> t 4 €H §Hl 7RH4- SBPU7> -fr*l 3 ^BfloflA^ 

SBSW2# "«M"S. H^^l^Ei(N4)5l Til °}^9± J=ell<?l a>o! 7 ]a$ jflsfl 

a]e|o1| ^^>7> ^l^i}. °H t 5 ^p-^HM SBPU» "*>ol"S.*l-^ #71 ##=1 *1bW1 o] 
^ ^7}aj*l ^^1^3. SBSW2; Ala Hl^.ej-oi(351) ( ^ $| 2= e)-<?](WL<i>)sl ^i^7> Jfi 

ts ^^HHfe ihi "v°] zy&qsLg. *\%&t%. 

< 85 > <y#<3 tH^# ^-Sfl nflo] WlE^.o]( 360 )ofl ^©1 »0»ole|.ia SBSWl^g: % 

#3HKz SBSW2-& «1*#^ , eKKPL<i>)sl *h 0 lS s]-^ *1 J± a] 

(351)^1 "0"°1 35.5. ^ofl ^#s)ol *l*|-7} A-lti. alE^6jo s 

^jofl »o»o] 7}^^(^-zt t 6). 

<86> £18b^ SI 71 -f-^-g- M-Bj-iflfe El-Olnj^ojcl-. 

<87> t2, t3 ^?>ol^ t 5 "1" efl*i# ^-#°ltf. t6 ^7># "0" 

silt* ^H^Rr ^^icf. 
<88> t 2 ufl^l t4 ^Tl^l £18a<Hl cfltV ^ «J *>t} . tfnV ^ c ^ *.d\)^ 

El^S.^ ^^£)<>|o> ^dl t 5, t6 e|i£<H«- ^r*StH}. =L&$] t5 ^P- 

?HMfe ^ efl SZ^ &°1 "l"Sl*l "0"<y*H ^31&°1 "0" 

£• t6 ^^t^l^i Sl^S^^Cl-. El^Jg.0} M 7 1 -f-^ ^-^KE-S ^-g- -fl^ 
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44^ 5^°14. <£^™-^ afll vfl^l *fl3 74l#o_S. ^€4. *fll r£^4 — 

^-#^1 ^ 7fl^ NMOS H €1*1 ^3 3. ^^4. nfl<a ^ e ^-o]( 360 )oi <g 

^je)ji cefloiofl^ ^.o. ^olc>i(370)sl- £^4. ^12 31^1^7 *Hl "g-fr efl^H 
(370)4 tiHEi^ 4<?1(210)* 'S^Hfr *ll2 ^-H- efl°] ^(380)7]- ^^fltbrf. ^3 7fl# 
c-l] o] «1 ^ 4<?1(210H €^fl^4. 
oo> £0} ?]}2 ^ 3H<H(380)» AV-g-^-o.^ ^ efl^<^(370)^ 

* ^ 514. 44*1 ^11 ^-n- 3l°H (370)4 ^7>^S <?ltl: ^^1 ^ 3] 

°W£- ^7>» ^ $14. at> ^H4 ^°1 slM°H~§- i§7ll*Br ^14 

o]o]j a^-0 7 f ^7lJl o] S o]^fl ^ v}^\ * A]s ^iHl Jl#1- 7l«- ^ &4. 

<91> £20^: ^^^l ^l*b #-fr^l ^12-51^ ^ <>MH l-^-^l VPP1- VPP 

3)3.(700 , 800)4 Mfl^l£o]cf. ^-tg^i ^^j- 7j-o.^^l ^IS-ejo]]^ z]- >g o^o] 

lr^-(300)ofl s^Kr 4^r7flS} VPP ^S|3(800)4 ^IM 4 3. -^(100)^1 #*}d\] 

^ ^1]1 VPP ^Hs) 3.(700)7} ^fl^4. 
<92> VPP 3.(800)^ 7flolB VPP 't^M 7] 7l ^tl: ^12 VPP ^33.(820), 

*fll VPP #^ efl*§* ^|£hs}h 4} s E ^ (810), ^ 7flo]H VPP ^15:4 

efl^ 4=1HEK810)^ #^Jl<H] 4*11 *1M£H ^ #°*M: *lR*Rr =4°14(830)5. 

<93> ^11 VPP ^5)5.(700)^ £11 <>1 0} °- Al-oj^s. a ^ ^Vcfl^ 0.5. J7#^ |ii 

^ ^^°14. 44 A i #°1^ jl^^^s. VPP S^*}7l 

4*1] ^°o VJ f<>iH -i-sLtfl *§ns. 41Jl# *fl^-t!-4. °H vpp ^35.(800)^ 
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4~§-*>4 JL4?0-3. 1^7} 5Utt ^44. 44 A 1 VPP 

(800)^ € <H3H l^Ml if-^ 4" #4 1-^44 =-^4^5 Xl^4. 

<94> 5L21^ £ ^*$°\] filth $1 = 3^1 T^flS.* 4*4^ £^0)4. 

<95> 1^44 4 (830)3 5.^ NMOS B^*l^(832, 821)5 ^€4". NMOS B€*1^4 

(832)4 i^^r = efloHlAi ^^^<y-ol t^^H, XHB^r #4£ Xl 4^1:2. 

^ 4^31^ ^3^2] fee)^^ ^4^1 4^-4 XH^4. NMOS B^*1^4 

(821)4 XHB^ XI 2 VPP ^Bs} 5(820 HH Xl^^ VPP7> iiofl^ <X 

^efli 4i&44 #^ai^7> Xl^4. 

<96> efl*§ 3B435fe NMOS B^*1^4(831)5 ^^4. NMOS B €^4(831)4 B. 

efl^Hlfe XI 1 VPP ^B^lS^ VPP71- Xl^ji, NMOS B€*1^4(832)4 

= 3]°] 4 ^^44, XHB^ NMOS B^*1^4 (821)4 =ell^4 ^^€4. £ 354 
^ofl tfl*IHfe 4-§-°lM ^^€-4. 

<97> 5L22^r filth 4 ^4^1 ^354 ^4 44^5144. -S -^4-^Hl VPP 

4-^44, 1-S114H 4^, SBPU, SBSW2(JE17 %2i) ^} X]^-£4. #S 
*>4 VPP ^ y J-^fil <g ^11- ^^^V^ 4w4 ^-4. Tl ^;?HH WLC0N *!Jl^- Xl2 
VPP ^Bs} 5(820)4 f^A^i Nl BJE.(B21 VCC 31^5 4:1-71 4tt 444. 

^ NMOS B^4^4(821)4 X14B ##4 VPP5 ^*}^ vpp<^14 4# 
Nl i^H.<Hl 44\+4. 4 st°l VCC7> ^4-. °M NMOS B 31*1 ^4 (821)4 XI 4 B &<&°\ 
44 VCC7> S1S.S. NMOS B$4^4(821)^r OFF #Efl7> S)4 Nl i^E.^ #5^ 
€4. 
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<98> T2 =?-l}o] nfl ^1 VPP ^3l5.(700H*| ^l^fe n 1 * VPP ^1J17> VPP7> 

€4. °1 «fl Nl h^B-Q NMOS H. 31 (831)^1 =eflol *}*}<>] 7fls||AlEH 7-^1-33 

oi Nl 2^=^ VCC+VPPS. ^-i^slcf . SE*> NMOS H ^H^l — (831)7}- 

0N ^-e]]7> ^ = a}^ VPP7]- =14. 

< 99 > T2 ^w>2l WLC0N VPP^ NMOS B ^1^(821)1- ON ^EflS. *>3L Nl 

= ^ VCC aflHjlS. ^^fl WLC0N ^1Jl7} cf^l VCCS. ^K^n^. nmOS B^*l^ 

(821)£r 0FF7> £]J1 Nl iiS.^ #5.^ ^-Bfl7|- ^cf. Nli^S} ^oj-o] VCC7> 5=H 

NMOS H^^l^(831)£ 0FF7]- ^cf. uJ-BM ^J= etel(WL)°l £t}. olufl SBPU 4! 

JL7> s>o] 7 > s)^ A^ti. ti] b *£K1(351)°1 *>°l7> £t}C£17, 18 =L^) 
ol sH ^-Eflo]H.S. ^ = i2K!(WL)4 a]B^(351) 7149 « 

<ioo> o^sf ^ ^^.s. ^^=1 € <H3H i-^hi 

[% v ^2l 

<101> «V^ofl ol*)- BfloloHS-g. A]~g-^ J7^ J^^H t1\o)&\n\^°) £-z£*f>} 

«- *H FRAM-§- ^ $14. ^l^^H^l -f^AHl o]^]]^ «1 

*I12 ^-0- efl°H» A>-g-^-o. S M) eflolo^oi ^ 7 >iL4i# ^ItH^- ^ ^icf. VPP# *fl^- 
*>tt sl^l- M-¥<H ^ l-^}4 VPP ^<>1 7>^*>£ 

^- *>JL ^-tfl^ 0.5. -g^o} 3. VPP A 4. <H 31 °1 ^l^l 
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1] 

4 4^r7fl^ ^ ^o] <g^^ ^7fl£] >H« til He} ^1 AS. tijE^oioi Tfl^sl- 

<£^& $L£.°£2. <H3M1- i^*Kr ^HslS-f- 

# S^l-JL 

71 tifloi alHel-^'Hl 3g<8^r yj-^oj?. #7l o^o] ^#51 tfl^tfofl Hfl^sl 
2] 

*fl l %H1 floH. 

^1 4^7H^ ^>7l 4]]^°JH C-HojElWl^ 5j-<y-3f ^cfl^S ^^5]^ 5J # ^A 

S. ^-fr^Sfl TJ11S.E1 ^1. 

I^t 1 * 3] 

*ll 1 ^Hl 
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& *fll ^ ^12 ^3*1 4i7M- 3 Ifsfl, #7l -ifli^H. c-1)olEitHioll if- 4^7fl 

CllolE^^ofl ^7flSl C-flolE^i ^3)- ^cfl^jjl <?M£M #71 *fil ^ 

2 ^*1 ^7>2l ^iHl #7l ^lo]E-]til^«-0] ^ ^7l^ <£ 

^^1^ ^^-S. ^>fe #^-*l*ll ^lls.sl #*1. 
[*c^# 4] 

^1 3 %H1 XZ<^^i , 

#71 *fll i^^l ^7} * ^12 ^^1 ±^ B^^l^d TflolBS ^#£H ^"71 
A ^*1 4i7>sl ^iE^ x\s. #11 *H complementary )<£ 33* ^£.3. ^ #-fr#3l 
*\)5-^ #*1. 
5] 

*11 1 %H1 

#71 CiHE-lWli^ ^fl! ^olE^^«- ^ -#71 t-lHE|ttl^f$}- A)2 n 

o)B]u]^S- ^SlJl, ^-71 C-flolE-lWl^ #71 afll cflolEltHi^-^1- 

*)U ^<SB cflolE-ltHiSl- ^-71 ^12 cH^lEltJl^i-^21- o^s}:^ ^ 2 ^li^H. c-floiElal 

^S. ^^H, #7l #Zl-Sl ^i'SHfe #71 *fll ^jli^B t-flolEltil^o]! cflolEl 

v)^ #71 ^12 cfloiE-ltil^oll if-^ c-flolE^ul^ el-^s}- ai?«3 

£^o S ^ #-fr*l*ti ^12-el #*1. 
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[^*o> 6] 

*H 5 %H1 $Z°H, 

ojE^^ofl C-flolEitH^ E]-0]^- ^ *H2 ^-B- 

*H 6 &<>H, 

^.H^r *J3. (complementary) tl 4^-^-5. #^f^l 

[$^* 8] 

A 1 D- ^il 7 t f °]2=. %H1 &<>H, #7] aji^oph c^efloi^ 

^ °^ = 5fl^ °g ^ «>o> #7] S] <H 3] °1 °fl ^ 
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9] 

e)i= ^4^Hl^r ^-7] C-llolE-1 E^oll ^£ t1)o)B\Sr 7^*>J1, 

^•^Hl^r tH^HH *il^ HM3# al^aHs- #^-¥-; ^ 

**Hr 
[^^P-^ 10] 

*fl 9 &<>H, ^-71 #^f^r 

^■71 cflolEl E]-0]^ AlJrS}- #7] eflsjeii ^ISl- HIjZwM <#7) ^o]^ 
^•71 C-flolEi e)-^ ^IJlSq- #7l EflSjfi^ tilH^S] #7l *fll ulULJfsl # 

^ ^-71 *ll2 tiling- 21 #^#7>2}- ^12 H^i^l^ TlHB* *fl 2 
^^^>* 7>^1 ^ , ^-71 ^1 ^ *fl2 ^^^Hl *fl^ ^Ul* -fM^Rr 7-1^ 



58-25 



1020020069180 <£A- 2003/5/22 

# i^JI s&7] XU alJSl^-, Xl2 ti]!^., Tfll e^ad]^ 7l]olB, Xl2 Hqfl^l 
# XMB, #7l SSt£l1 2l*fl XH^ ^ ^ # 

111 

XI 10 %H1 &<>H, #7l f^-^r 

13 ^ 12] 

XI 10 sa^'M, ^71 «g^Jf^ 

A oM C-fl o] Ei ej-ol^ #<3*Hr ^ -foil #71 XI 1 HlJil-^Sl #^Kr PM0S 

B^I^e-IS c-1 S#*Hr ^lAS ^<Hr#Xl *flJ2.e] #*1. 

13] 

XI 10 Si^H, #71 <g#^xH^ 

A o V 7l ^3*1 5.^3 <gi^ C-flolE^ ^ #71 

(complementary value)* A y A A^^-Q Xll ^ Xl2 ^^Hl ^l^-e>^- XU ^3. 

^"71 T^^V^ ^ 2 <y^7>o] #^Rr X12 ^S.; 

#71 X12 ^S^H ^ #71 <y#^ alslofl X13 ^B; ^ 

^71 X]2 #^sl 3M- # 7 1 cjoiE^ el-oiofl X]^*Rr X14 ^S. 
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1- S^ji #7l XU 3-3., X|2 ^S, ^ X|3 7§£-^ #7l ^ 3H*eH 
XH^ #7l X| 4 ^S^r #7l #5.^ ^Bt-elXl £)n XM^Tf 3* ^ 
#-fr#Xl XlS-El #*1. 
14] 

XI 13 #X1 S^^, 

5}ol e #7l ^ <H^£fl^ B]57f *HSs}-€ ^-f 

#7l XU ^S.^ 3HH <y^o]l- Al^7> o]^ ^ ^-7] <y # ^ ^ofl dl 

°}^7\ A]^7] o)^o\) #7l ^Hl" Hl^Sj- ^l^ofl 

^J^Jl, #7l Xl2 ^5.^r #71 X| 1 «T#S|- ^-¥-7> ^^SjJl, #71 XI 3 

^5.^ «l%#^sq^, #7l XI 4 7§S.^ #7l XI 1 ^£7} *#fl-S Ai^jzf >y-7l <y#^ 

t^Xl CflolBl7> Xl^^ Al^ A}o]£>\ ^^o) A^ofl^ 3} £)&t)-7} #7l XI 1 ^S.7}- 

Al^oflA-1 Al^Vol ^3)-^ ^ Bl%#^-S)fe li^r S-^l O.^ ^ yj-^ 

XI XI 2. E) #*1. 
15] 

XI 13 ^Xl &<>H, 

2}olE _E.= XH #7l 2^ <X^ell^ «1H7> «l##^-€ ^-f 

#7l XI 1 ^3-$r «l«#^ul, #71 XI 2 ^3.*r M^al, #7l XI 3 ^S.^ «1 
€#S*=M, #71 XI 4 ^S-cr #71 XlolE-1 e>^l^ Al^ 7 ]. ^- 7 ] 7^*-6\] ^ 
#7l &>olH ^1X1 OH- AjS7> Wl 2|.5) 7 1 o^o] A^XH %#^-5l^Cl-7> # 
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16] 

t-flo] ai^o] ^ w.^ ^-71 ^ *fl<H^ A>oio 1 i ^ 
«• 5E«-*Rr 3* ^ #-R-3l*fl pflael 

[^T 1 * 17] 

16 %H1 ^"71 ^ o^jol^ 

*fl<?] til He} ^ ^} *1H^-; 

Aj. 7 l nflo] ti]H^<?l #<3 ^-71 ^ AjEH ^w. AHofl tifl^SH 

181 
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7} v\]o] n]^o]6\) o^sl PMOS B^l^El^* ^-^J^-S. #^-€^1 ^lS-Sl #*1. 

19] 

16 &<>H, 

#7] ^ ^H^Hr TflolBofl #71 ^ O^sfli A J17} ^^SlZL ^cfoJl 

^ #7l til °1 tt] >i #7l n|lol HlHSKH c^s} B^°l^ 7lHH 0 J# ^3 °- 

S. s}^ #-ft-*i*ll ^ls.el #*1. 

20] 

*ll 16 ^1 

#71 tilH5l-^l Jf*> #7l nflo] WlHSl-<tl^ ^* 

^J^JL <5>±r #-fi-#3l ^5L?) #*1. 
21] 

*11 17 iHl &°H, 

#71 ^ol u]Bsl-°l ^-*> ^H^-^ #71 of|<£ tilBel-«?l">4 4^r7fl7> # 

71 i^S] 71] A-lti. ^ ^^§>7ll tifl^Sl^ Z^-g- ^lO^ j%2=. #-fr*i^ 

ssl #*1. 

22] 

*fl 17 ^"Ofl #7l ^^1 H]E^o] «.^} 

TllolE^l #7l *fl2 ^HA]^7l- <y Jl ^^7> <#<i) ^aj- o^SH = ell<yol # 

71 Dilo| ^E^oijjj. 03 ^ PMOS H^liE^^ ^O-S. #-3-^*11 *\}3L€{ #*1 . 
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23] 

*l] 17 iMl 5^1, #7j -H*. ifi Ir^-^r 
ofl^^l ^ff- S^-i- *fll NM0S ; 
<£^S\JL ii7} 91^ *\)2 NM0S B^fl^l^Bi; 

s)JL ±^7} ^*l5j<H oi^ ^3 NMOS B^l^ ; 

= eflo]ol ^6 ^Ha]^ch1 ^^s]^- ^4 NMOS H^l^£|; * 
7> ^-7] wlHB}^^ *fl2 ^1 x\}5 NMOS H^^l^Ei 

[3^8" 24] 

16 U- ^1 23 ^ ^ ^ $ Si 0 !^, 

^ Bfl c »l c H7}- €^l]*Rr *1]2 741#; ^ 
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25] 

Xl 1 VPP ^HSlS; ^ 

^ ^"71 afll VPP ^H-S^H VPP1- Xl^W <$7] # o^eHo] ^o\] ^^oj- 
# *fl^Rr 4^7H^| VPP ^32^ 

1- It^H 

XU VPP ^S^Sfe ^-71 XH^Jf^ <y=#oflA| >y-7l VPP ^-§-3} 3. 2} o] o.^ £ ^- 
afl^^M, 4^r7fl^ VPP ^s]5.^r XI 1 VPP c])^£S #7l ^ <>| 

efl o] #^-p>cf 4^7fl7> tifl^ls)^ 3# ^8-2-3. *Rr #-fi-#Xl *)}2-^ 
26] 

Xl 25 %H1 ^^^i, ^"71 VPP ^s\S.^ 
XMB VPP 71 ^ Xl2 VPP ^ 

XMB<>fl ^7} Xl2 VPP ^"^^ 7fl VPP ^lS7]- <y^S]jI, ±^ 

c^^efli #^JL7]- <y^5]^ XU NM0S S^^l^B-1 ; 

7llolB<H] #7) XU NM0S ^ ^xl^E^o) =eflo|o) <£^s)jl, £Leflo]oll^ ^7] XU 
VPP ^H°1H VPP7> Xl^s]^ Xl2 NM0S B^*l^; * 
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tt ^l^H °J , ^-sfl^^r 7\]2 NMOS H€^l^^^ ^ifi^ #7l Hefl 

Sl^ ^^<a-o.S.A^ ^13 NMOS H$*]iB] 

27] 

(1) ^ 

( 4) 

(b) #7] ^o] *)HJ=L<2]- # 7 ] ^ A}b« aflo^ A}o)6\] *J^ S ufl 

(ii) T^lB^l ^7) *\iL HlEej-oio] m xgo] <£^S\JL B.t]}9}o) -# 7 | u\]o] u]B 
e}o]o]i o^s} ^^-g- Tfli NMOS H^l^El, 
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(iii) TflolH^l *fl3 ^]<H^lS7> <£^Z\JL = Efl<?]ol Aj- 7 ] ^! NMOS E^7liEi2] i 

^ofl ^^£]ZL i^7> S^xr A)2 NMOS 2=31*1^, 

(iv) TlHB^l *fi4 TlH^lJ^V ^^JI =Efl^o] >a-7l «lHe^^^ *fl2 ^rofl 
^^slJl ^^7} 9X^ ^13 NMOS HSfl^l^Ei , 

(v) 7lMH<Hl ^15 *M 4JJl7> ^^SlJl ii7} #7] ^Jl a|E5|o]o] ^ 2 ^^1 <3 

,^S]ZL =efl«yo] ^6 ^^Ai^ofl o^^s)^ 2)14 NMOS BM^, ^ 
:£^7> ^7} ^a. alE^ojo] ^ 2 cfoil ^sq^ *fl5 NMOS 2=^*1^^- ^ 

(2) #7] ^O^ tLo| ^ 2 ^i^l ^7fl^ Cl)o}Eittli 5}ol^ 5£f- 

(3) ^71 tllolE^i^-Sl- cHo]EiH^<4 <y#^ t^S) 51 A>olofl <g 
e]^ e}o]Ef ^°«B ^eflol^- i^s>^ ^olS) E^H- 

^1, #7l c-flojEiwl^^ ^-7] Dfl^l «1 Bel- ^1^1 ^^91 7^o] ^o_s. ^7] iB oleflol 
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[3^8" 28] 

(1) AA 

( 4) 

(a) #7} ofloi hih^^I all 2 *lH4l3:°fl 

(b) nflO] Ml ^71 2^ ^igfl ^JjL A>o}611 Hfl 

(ii) TflolH^ll #7] «1H51-^^ *fll ^^SlJl =5fl<yol ^-71 ofl o] ti]H 

*lff- ^-g- *fll NM0S H^^l^Bi , 

(iii) TflolH^l *)]3 ^H^1^7V ^^s] Ji =efl<yo] *m mmos S^liE^ ± 
^°\] °1^5)51 ±^7} A]2 NM0S H^^l^Bi, 

(iv) *fl4 ^H^1^7l- ^7J£] J1 =efl<yo] ^-7] A-^ti. wlBBKl^l A]2 
<g^£]Ji dti^7> oi^ ^3 nmoS B^a^l^Ei , 
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(v) TflolJEofl ^5 *)H^]:£7}- ^^j* ±^7} ^7} t^w. alEefoio] ^j] 2 ^eN 

±.^=.7} A^ti. ulH^'?!^ *f|2 *fl5 NMOS 

-i- if-^Vfe H <>MH 

(2) -S-7} ^ *J3j ^H^M ^12 4^7fl2} C-HojE^^ B^l* 5. 

291 

^1 28 iHl 4V7I ^oflsi- 
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#7l ^l^H cllolE^^eJ-o]^ $)o]&\ b\.o)-Z. #<^7irKr HH^i ^91 # 

3JEL ^A]ofl^ # 7 } C^olB] ^ofl cflo|Eil- ^^>i, 

^Ajofl^ tH^HH *fl^€ cfloiEii- f^*H *i#*Rr f^-¥-; 

^AH^ ^^ofl t]#^ cflolE]* #71 °g#^ ^ ^ #71 C-flolEi 2}olo|l 
^Rr 0 ^#^ ^1H^ 

30] 

^ 29 5a°H, #71 

#7l 3He1 s)-o]sl Aijrsq. efl^Hli #31-1- alJl^H 31 ej-oiaj *]J>7}- 

#7) efl^^ii ^1JlJ±4 # nfl ^H3l*i^ ^ HlJIL 

#71 CflolEl El-Ol^l AjJrS}. #7l efl^Bi^ tiliH^S} #71 1 ti^^ # 

^ ^31^ 3>^r ^12 Hl^; ^ 

#71 afll WlJS-^^ #^^>5l- *fll H^ffl^l^ TflolH^. y$Jfri5}cx\ <£^S) <y 

^ #7l *112 wlii7«-^ ^^^.7].^ B^i°l^d Til o] HI- ^-R-*M *fl2 

7}*]^, #7i ^ii ^ ^12 <y§m*H *n*€ -e-^^m ^#^- 

1- iWb 3* ^-^^-S ^ 7 <Kr^l ^lS-el #*1. 
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[^% v 31] 

*1 30 %H| 91°]*], ^71 ^--^ 

wl57«.o^ #^^|-^- ^-71 ^2 aliU^-^ ^c^}^ a\o)o\) <£^Q ^ 

32] 

*ll 30 %H1 ^<H^, 

A oM C-flolBi #<?3*Kr ^-f ^1 ^71 *fll tilJH^^ M^Rr PMOS 

33] 

(complementary value)* *fll ^ *H2 ^^Hl ^l^Rr ^1 ^S. 

# 7 | ^ 2 o^^o} z\}2 7$S.; 

^7} z\}2 %sL°\)x] #7} z\]o]B\ <y#^ t^^Hl ^tfRr m ^3.; 

^71 ^12 ^S^H ^ ^-7] C^OIBI B^H *]1^H= *Q4 
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[^"tf 34] 
(1) *W 

(M-) Efli ^OJl-I- ^Ji£ A>-g-^>ji ^fli ^ofl aV 7 ] Djlol tilH^ 

( c» 

(a) <#5| #71 ^l<y *lHeKl ^>«H1 Sl^^M ^2 ^IH^M 

(b) #7l Tofl^l til He}*] *)H^ ^ *m ^H-^ a}°H "ilS afl 

(i) zj-zj- ^ 1-eflolH eKl^ 4^7flsl ^ nfl^el ^o] ^f-o. 

S. ^^Sl A-l ti. til Esl-o] j 

(ii) 7lHH°fl -#7] *\}L til H sl- ^ 5| ^fl l t£o] o^^sl ji =ell9jol ^-71 pfl^l 
Bl-9J^1 S^-g- *)U NM0S H^H^liEi, 

(iii) 7llolH<Hl ^13 z\}°l*l3L7} <a^SlJl ^efl^jol # 7 ] NM0S H^l^E^ i 
i^fl 9i^SlJl ii7} *ll2 NM0S H^l^ , 

(iv) 7)HB*fl X)4 ^H^lS7> 9i^£l JBEflolol ^-71 A^ti. tilHel-9j5l ^2 ^ofl 
9i^£lJi ^^7} 91^ ^13 NM0S B^liEl, 
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(v) Tfloleofl ^5 ^^Ai^ 7 ]. <£y£s)ji ^^7} #7l ^a. u]He}-^]^ *fl2 i=H <£ 

±^7} #7] tilH^-c]^ "S^fe ^15 NM0S SlS^^ 

(2) ^-71 ^ ^ol«.^ ^ 2 ^ofl 4^7fl^ HH^t^ 

sH e)jEL el-ojE^. ^flc^Hr ^li^H <^elH# ^l^^s^-; 

(4) ^11 VPP ^5. 4)5.; ^ 

(5) AA 

( 7» 7flo]H VPP #3L* 7lfe *fl2 VPP 

(14) 7]]olH^l #7] A]2 VPP ^H5]S.<H1^ 7\}o]3. VPP <im£lJL ^ 

^°\] ^JEiefl^ v)3_o\°\ #^^i^7> -y^slfe NM0S B^l^l, 

( t\) 7flolH<Hl #71 *fll NM0S B^^l^Ei^l = Efl<yol ^SlJi, H-Efl^]^^ a o v 7 ] 
A]l VPP ^H^H WP7} ^1-g-Slfe A]2 NM0S H^*!^, ^ 
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±^ ^ *1 £) °1 ^5jl<y^r ^-71 *fl2 NMOS 4i^<2]- ^^£1^ #7] = 

^ ^1^* ^^^.S^ #^*>fe m NMOS H^l^B] 

*H*7fl 2) VPP ^SjS. 

-31, #7] ^]o]b]v]^^ #7] Bflo] ylH^«y^l ^-QG-S. ^7} -f <HeJM 

MM tfl^^6fl tifl^^JL, ^-7} *)ll VPP =g= 2)S^ ^>7l <#i=Hl tifl 

#7l 4^r?fl£] VPP ^^S.^- ^"71 »H VPP $5. 33>fl tfl^ajo.s #7l 4. 

6)^o] ^v\t\- 4^7fl7> tifl^Sl^ S^^S. ^ ^|SL^ #*|. 

35] 

(l) c-floiE^ 5}oj o. c -flo)Ei e^-oi 

(2) 

(7» CflolEi 5}-°}^ ^2}- eflSl^i ^1^1- «15L^ #7l t\]°]^ ^ 

JL7> ^>7l efl^i ^Jrjii} # nfl §>o]efl^S] £xr *fll 

( M0 A o V 7l C-flolE^ e^ol^ Als^ #7] Z]}3\*d^. tlllil^Sl ^-7] a] 337 
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(Cf) ^7} 41 U]HLlf-2) ^T&W X|l HSH^D]^ XMH* 3-fi-«H XI 1 

<un^\ ^ ^-7i xi2 #^^>^ xi 2 m^ni-a Tii oib* 

X|2 ^^r* 7>*H, ^-71 XI 1 £ X]2 S^^H XR*1 -SSL* -fM*Hr *U VJ f 
(3) 

(7» #7] H^S-JfEj <g§^ C-HojEi ^V 7 ] ol^^ cflolE-lSl -S-JiSt 

(complementary value)* zj-zfr #7l XU Xl2 ^^^Hl Xl^*>^ XU 

( M-) ^o v 7l ^^"^ Xl2 <^#7}^ #^*Hr X12 ^1, 

(^-) -8-71 XI 2 ^"71 Cflol^ <^#^ Xl^SRr Xl3 ^ 



( e}) A o v 7l XI 2 #3^1 #7l c-flolEi xl^-*Rr XI 4 

1- i^Kr ^1^2.* i^fe 3* *m #-8-3X1 tflS-el 
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